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A machine shoe for the support of machines, and a method 

The invention relates to a machine shoe for the support of objects, such as 
apparatuses and machines, with a movable metallic spindle secured to a 
5 base consisting of a bottom made of a polymer material, such as a rubber 
product, with a metallic upper part. 

The invention moreover relates to a method of supporting objects, such as 
apparatuses and machines. 
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Danish Utility Model DK 93 00256 discloses a machine shoe with a con- 
cealed attachment of the spindle, which is mounted on the object to be 
supported, in the lower base of the machine shoe. 

15 In many applications where machine shoes are used, there are great re- 
quirements with respect to hygiene. This applies to e.g. the food and hos- 
pital sectors. 

The concealed attachment of the spindle and base part of the machine 
20 shoe is therefore of great importance to the hygiene, as the completely 
closed bottom prevents impurities and bacteria from penetrating up into the 
machine shoe from e.g. a floor or tile level on which the machine shoe Is 
placed. 

25 The machine shoe as described in the Danish utility model, however, has 
the drawback that the spindle is secured to the base of the machine shoe in 
a manner which just permits a very small movement of the spindle relative 
to the lower part of the support. This means that requirements must be 
made with respect to the face on which the machine shoe is placed, as it 

30 must be almost plane and parallel with the bottom face of the machine shoe 
in order for the machine shoe to support with the entire bottom face. 
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Machine shoes are known where the spindle part can be nnoved better 
relative to the lower part of the machine shoe. One type of these is charac- 
terized in that the spindle stands on the lower part of the machine shoe 
without being secured to the bottom part. This, however, creates problems 
5 in situations where the object supported by the machine shoe is to be 
moved, since, in that case, the machine shoe parts fall apart. In other types, 
the spindle in a lower ball head is secured to the lower part of the machine 
shoe, but it is problematic for both types that impurities may accumulate in 
the joints of the machine shoe. 
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In other known machine shoe types, the spindle may also be moved rela- 
tive to the lower part of the machine shoe, while the spindle is secured to 
the base of the machine shoe. These machine shoe types are character- 
ized in that the spindle is secured to the base of the machine shoe by as- 

15 sembly through an opening in the bottom of the machine shoe, frequently 
by screwing a nut on the lower end of the spindle. These structures, how- 
ever, have the drawback that e.g. impurities and bacteria may accumulate 
in the hole in the bottom of the machine shoe, which per se constitutes a 
hygiene problem. Further, certain structures involve the risk that impurities 

20 and bacteria from the opening in the bottom of the machine shoe can 
penetrate up through the machine shoe and from there to the object which 
is to be supported. 

Accordingly, an object of the invention is to improve the known machine 
25 shoe structure of the type where the spindle may be moved relative to the 
base, and so that accumulation of impurities is eliminated. 

The object of the invention is achieved by a product for support of the type 
defined in the introductory portion of claim 1 , which is characterized in that 
30 the attachment of the spindle in the base is concealed, and that the surface 
of the base is shaped as a part of the ball face. 


Hereby, the bottom face of the machine shoe may remain uninterrupted, 
thereby preventing impurities and bacteria from accumulating in the ma- 
chine shoe, thus eliminating the risk that impurities and bacteria from the 
bottom can penetrate up through the machine shape and spread to the ob- 
ject which is supported. 

As stated in claim 2, the invention is moreover characterized in that at least 
two locking rings for the attachment of a spindle are integrated in the poly- 
mer part of the base. This provides the advantage that the relationship be- 
tween the force by which the spindle is attached to the base of the machine 
shoe and the volume of the base is optimized. 

It is stated in claim 3 that a further feature of the invention is that the locking 
rings integrated in the base are positioned in parallel and with the same 
centre axis, so that the centre point between the centre holes of the locking 
rings coincides with the centre of the movement of a spindle which is held 
by the locking rings, whereby the spindle may be moved optimally as it is 
attached at its pivot point. 

As stated in claim 4, the invention is also characterized in that the upper 
face of the base, in the direction from which a secured spindle extends, is 
shaped as a part of a ball face with the centre in the centre point between 
the centre holes of the integrated locking rings, thereby ensuring that the 
spindle may be moved freely in all directions solely restricted by the ball 
face. 

Other expedient embodiments of the support are defined in claims 5 to 8. 

As mentioned, the invention also relates to a method which is characterized 
in that one or more components as described in one or more of claims 1-8 
are used for the support, which allows optimum hygiene in supports based 
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on machine shoes. 

The invention will now be explained more fully with reference to the draw- 
ings, in which 
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fig. 1 is a cross-sectional view of a support where the spindle is arranged 
vertically relative to the lower base, 

fig. 2 is a cross-sectional view of a support where the spindle has been piv- 
10 oted relative to the lower base, 

fig. 3 is a cross-sectional view of a support where two locking rings are in- 
tegrated in the polymer part of the base, and illustrates that the top of the 
base is a part of a ball face, 
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fig. 4 shows the same cross-section as fig. 3, but with the solid angle 
boundary of the ball face drawn. 

Fig. 1 shows a cross-section of a support where a spindle 1 extends from a 
20 base 2. The support is shown in section through an axis of symmetry 9. The 
spindle 1 is provided with threads 3 for attachment in the object which is to 
be supported. The spindle 1 is moreover provided with a notch in the form 
of a spanner face which Is used for the tightening of the spindle to the ob- 
ject to be supported, and for level adjustment The spindle 1 will typically be 
25 made of stainless steel. 

The base 2 of the support consists of a basic material 7 which is a polymer, 
such as rubber, provided by a moulding, gluing or vulcanization process 
with a metallic surface part 8, which will typically be made of stainless steel. 

30 

The spindle 1 is introduced into the base 2 through an opening in the top of 
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the base 2 and attached concealed by inserting the end 5 into two locking 
rings 6 shown. Tests have shown that two locking rings provide a sufficient 
attachment force between the base 2 and the spindle 1, while the extent of 
the diameter of the locking rings 6 is minimized, thereby allowing the top of 
5 the base 2 to be shaped as a part of a ball face having a minimal ball di- 
ameter. 

Fig. 1 moreover shows that in the contact face contacting the top of the 
base 2 the spindle 1 is configured complementarily with the ball surface of 
10 the base, so that spindle and base are adapted completely to each other, 
which counteracts reception of impurities between the two support compo- 
nents. As will also appear from fig. 1 , the spindle 1 is made of an uninter- 
rupted piece of material, so that no impurities can accumulate through joints 
or the like. 
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Fig. 2 shows a support in the same section as fig. 1, where the spindle 1 is 
pivoted through an angle 10 relative to the base 2. Pivoting of the spindle 
takes place with the centre at point 1 1 , which is also the centre point of the 
two locking rings 6, 
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In fig. 2, the spindle 1 has been pivoted to an outer angle limited by the 
opening in the base 2. It moreover appears from fig. 2 that the spindle 1 is 
configured such that it covers the opening in the top of the base 2 also at 
the extreme points for its movement. This means that the spindle 1 can be 
25 moved freely in all directions within the given boundaries without any possi- 
bility of penetration and accumulation of impurities in the structure. 

Fig. 3 shows the base 2 of the support in a section through the axis of 
symmetry 9. The base consists of the shown basic material 7, which is a 
30 polymer e.g. a rubber mixture having an opening at the top through which a 
spindle may be inserted into and be attached in the integrated locking rings 
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6A and 6B of the polymer material. The locking rings will normally be em- 
bedded in the polymer material. 

The point 1 1 , which is the centre point for the two shown locking rings 6A 
5 and 6B, is also the centre for the movement of a spindle which is attached 
by insertion into the locking rings. 

The upper part of the base 2 is provided with a metallic surface part 8, 
which is typically a stainless steel alloy, as well as a polymer part 13 which 
10 terminates in an opening for the mounting of a spindle. 

As shown in fig. 3, the opening at the top consists of a cylindrical part 14, 
which is characterized by having a smaller diameter than the diameter of 
the spindle, which is surrounded by the polymer part face 14 after insertion. 
15 When the diameter of the polymer is smaller than the diameter of the 
spindle, it is ensured that the junction between the polymer and the spindle 
is very tight, which is important when requirements are made with respect 
to hygiene. 

20 It moreover appears from fig. 3 that the opening in the polymer 7 from the 
cylindrical portion 14 in a direction toward the locking rings 6A and 6B 
changes its shape so that the diameter increases over a portion 15 and 
then again changes its direction so that the inner diameter of the opening 
again diminishes over a portion 16. When a spindle Is inserted into the 

25 opening in the polymer and is attached in the locking rings 6A and 6B, the 
shape of the polymer shown in fig. 3 at the subportions indicated at 15 and 
16 will provide a cavity between the attached spindle and the polymer 7. as 
the spindle is cylindrical in the area around the faces 15 and 16. 

30 The cavity between the polymer and the spindle caused by the faces 15 
and 16 serves the function of allowing an attached spindle to move without 


compressing and thereby potentially damaging the polymer 7. 

The configuration of the faces 15 and 16 also means that a spindle at- 
tached in the locking rings may be moved, while maintaining the sealing of 
the face 14 against the spindle, as the cavity below the face 14 ensures 
that no polymer material is pressed up from below by the spindle move- 
ment, which might result in an opening between spindle and polymer, in- 
volving the risk of penetration of impurities. 

Fig. 4 shows the base of a support in a section in the axis of symmetry 9, 
where the ball-shaped part of the top of the base is Indicated at an angle 
18. The ball segment has its centre at the point 1 1 , which is also the centre 
point for the two locking rings 6. The radius of the ball surface is shown at 
17. 

The use of the two locking rings 6 provides an attachment force for a 
spindle inserted into the locking rings which corresponds to the force that 
could be achieved with just one locking ring with a larger diameter. 

However, the problem is that if the locking ring diameter is increased, this 
would require that also the ball surface radius is to be increased, as tests 
have shown that a certain amount of polymer material must be present 
between the locking rings 6 and the metallic surface part 8 for the object to 
be manufactured and operate expediently. 

In this connection, it is evident that increased requirements with respect to 
the radius of the ball face means that the support becomes physically lar- 
ger, which is undesirable for several reasons, including considerations of 
space, and a larger machine shoe will also require a greater consumption 
of material, which will make the machine shoe more expensive to manu- 
facture and thereby less competitive. 
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Precisely two locking rings have been found to give an optimum relation 
between easy production, functionality and size of the machine shoe. 

In practice, expedient embodiments of the ball segment surface of the sup- 
5 port may have a solid angle which, with the centre at 11, will have a mean 
value of about 4.5 steradians with outer limit values that will be in the range 
between 2.5 and 6.0 steradians. 

As will moreover appear from fig. 4, it is characteristic of the base part 2 of 
10 the support that the metallic surface part, forming at the top of the base a 
part of a ball face as indicated at the angle 18 where the ball face shape 
terminates, convexly changes its shape so that the metallic surface in a 
portion 19 forms part of a truncated cone having the smallest radius at the 
ball face part and the largest radius toward the bottom of the base. 
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It is essential in this connection that the surface, as shown at 19, is inclined 
from the centre of the base toward the rim of the base, whereby impurities 
will slide off the face, which in turn is important in terms of hygiene. 

20 Although the invention has been explained in connection with a support for 
e.g. machines and a method for support, nothing prevents the principles of 
the invention from being used in other connections within the scope defined 
by the claims. 


